Results: Overtreatment rate was found to be 46.6%, decreasing with higher grade of cervical smear abnormalities. Age more than 45, low grade of cervical cytologic abnormality and absence of glandular involvement were associated with higher overtreatment rates. The more advanced the histopathology, the more increased risk of surgical margin on LEEP and ECC positivity (p < 0.0001, for both). Glandular involvement was associated with both surgical margin and ECC positivity.
INTRODUCTION
Cervical cancer remains the most common gynecological cancer around the world [1] . Due to the fact that development of cervical carcinoma occurs over a long period, which may permit an early diagnosis and treatment of precancerous cervical lesions, cytology-based screening programs have significantly reduced the incidence of the disease [2] . Women with an abnormal Pap smear result undergo colposcopic examination and colposcopic-guided biopsy, and, through this standard procedure, cervical cancer may be prevented [3] . In case of a suspicious finding for cervical intraepithelial neoplasia (CIN) 2+ on colposcopy, loop electrosurgical excision procedure (LEEP), a safe and effective treatment modality that is used in the removal of cervical dysplasia, can be offered to the patient instead of cervical biopsy for diagnosis and treatment of the disease. This option is referred to as the see and treat strategy (S & T). There are some advantages and disadvantages of these two options for the management of women with abnormal cytology results.
S & T has commonly been compared to the classical three step procedure involving colposcopy-guided biopsy followed by treatment of high grade lesions. The major concern of S & T is overtreatment, which is associated with increased morbidity and cost [4] . However, management based on colposcopy-guided biopsy may be insufficient to exclude CIN 2+. Some studies have reported that, even in experienced clinics, colposcopy-guided biopsy dismisses up to 30% of high grade cervical lesion [5] . In addition, S & T has been shown to decrease patient anxiety, number of medical visits, and travel cost [6] . It may also prevent patient dropout before treatment [7] . Some studies have reported that up to 25% of patients in the three steps strategy did not return for their next visit [8] .
The last WHO guideline on screening and treatment of cervical precancerous lesions recommended the use of www. journals.viamedica.pl/ginekologia_polska S & T in countries where an appropriate screening strategy with cytology followed by colposcopy is present in women with ASCUS or greater results [9] . LEEP has been found to be a feasible and safe treatment method. Re-LEEP is recommended in the presence of positive surgical margin after first LEEP or positive endo-cervical curettage (ECC), as these are associated with significantly higher rates of persistence or recurrence [10] .
The present study was aimed at the evaluation of S & T for women with abnormal cytology and suspicious finding(s) on colposcopy in the diagnosis and management of cervical pathology. In this present study, we investigated the rate of overtreatment according to different abnormal cytology results. The second purpose of this study was to evaluate the factors related to positive margin and evaluate the role and importance of ECC in S & T. Women with cytological abnormalities or post-coital bleeding and women with suspicious macroscopic findings on vaginal examination underwent colposcopy. An experienced gynecologic oncologist or a trained fellow of gynecologic oncology performed all examinations. A Carl Zeiss colposcope (Carl Zeiss. Oberkochen, Germany) with a magnification of between 4× and 20× was used for colposcopy. Subsequently, patients were offered the option of LEEP when CIN 2+ was suspected or colposcopic examination was inadequate. A 15 to 25 mm round loop electrode was used at 60 W aimed at excision of the transformation zone or the lesion. ECC was performed with a size 0 uterine curette in all patients following LEEP. Hemostasis was obtained by cauterization of the surgical site using a ball electrode at a setting of 50 W. The pieces were fixed in formalin and sent for histopathologic evaluation. All of the LEEP and ECC procedures were performed by gynecologic oncology fellows or by trained physicians, supervised by gynecologic oncology fellows. All of the specimens were evaluated by the same pathologist (S.I.).
MATERIAL AND METHODS
The cervical cytology results were classified in accordance with the Bethesda System of 2001 [11] . The histological findings were described as negative, cervical intraepithelial lesion 1, CIN 2, CIN 3, adenocarcinoma in situ (AIS), or cancer. CIN 2+ was defined as CIN 2-3, AIS, and cancer. Overtreatment was defined as having CIN 1 or a negative result on final histopathology.
Re-LEEP was offered to patients if positive surgical margin after LEEP or pre-invasive pathology at ECC was present. After obtaining negative surgical margins, post-LEEP follow-up was every six months for one year by cervical cytology, and then annually if two subsequent normal cytological results were obtained. Recurrence was defined as having ASCUS, LSIL, ASC-H, HSIL, or atypical glandular cells on cervical cytology during follow-up.
Statistical analyses were performed using Statistical Package for the Social Sciences (SPSS) version 16.0 (SPSS Inc., Chicago, IL, USA), while clinicopathological variables, including the categorical data, were analyzed using the chi-square or Fisher's exact test. All reported confidence interval (CI) values were calculated at the 95% level. A probability value of less than 0.05 was defined as statistically significant.
RESULTS
Clinicopathologic characteristics of the patients are presented in Table 1 . The women had a mean age of 34.1 years, with a range of 19-68. LSIL and HSIL were the most common cytological anomalies managed with S & T. Additionally, 17 women had a normal Pap smear result, 14 had post-coital Overtreatment rates according to cytology results are presented in Table 3 . No statistically significant relation was identified between unsatisfactory colposcopic examination and overtreatment rate. However, age > 45, initial cytology, and glandular involvement were found to be significantly associated with overtreatment rate. Table 4 shows the factors related to positive surgical margin and ECC. Initial cytology result, histolopathology, and glandular involvement were associated with both surgical margin and ECC positivity. Age more than 45 years was associated with ECC positivity, but not with surgical margin positivity. The more advanced the histopathology, the more increased risk of surgical margin on LEEP and ECC positivity (p < 0.0001, for both). The rates of positive margin were 6.4% and 43.3% in patients having CIN I and CIN III diseases, respectively. Only 0.4% of patients with CIN I had pre-invasive disease in the endocervix; however, the ratio was 9.5% for patients with CIN III. In the whole group, positive margin rate and ECC positivity were 22.3% and 5.3%, respectively. Out of 179 patients who had positive surgical margin, 90 had endocervical margin positivity, 45 had ectocervical margin positivity, and 44 had both endo-and ectocervical margin positivity.
Most of the patients were regularly followed-up (697 of 800 patients; 87.1%). When 122 patients who had undergone re-LEEP because of surgical margin or ECC positivity were excluded, recurrence was observed in 24 of 575 patients (4.1%) within 31 months mean follow-up time.
DISCUSSION
In the present study, the rates of CIN II+ lesions were 32%, 37%, 65%, and 82% in patients with ASCUS, LSIL, ASC-H, and HSIL cytology results, respectively. These high CIN II + lesion rates are not compatible with many studies. In their study, Cho et al. [12] found that 26 of 145 (18%) patients with low grade cervical smear had undergone S & T due to high grade colposcopic impression had CIN II+ in their final pathology. The only study including 58 ASC-H patients who had undergone S & T found a 72% rate of CIN II+ in their LEEP results [13] . CIN II+ rate was found to be between 65% and 90% in HSIL cytologies when managed according to S & T [14] .
Increased high-grade lesion rates even in minimal abnormal cytology such as ASCUC and LSIL may be based on a One hundred and seventy one women with negative histology were excluded from analysis. Two women had negative LEEP but positive ECC result. Finally, a total of 629 and 631 women were analysed for surgical margin and ECC status, respectively; NS -not significant the management of these patients in a single gynecologic oncology clinic and the fact that many of the patients are referred from other clinics. With these findings, we can say that in contrast to the new recommendations of some societies, all women with ASCUS should be evaluated by colposcopic examination for the diagnosis of CIN II + lesion including cervical cancer [15] . The most problematic issue related to S & T is the high overtreatment rate of this approach for the management of the women who present with minimal abnormal cytology (ASCUS or LSIL) results. In this group of patients, the overtreatment rate was found to be 65%. When S & T has been applied to patients with low grade cytology, the overtreatment rate may rise up to 60% [16] . In a recent meta-analysis, the overtreatment rate was found to be 46% in patients with ASCUS or LSIL [14] . Overtreatment rates of S & T and three-step procedure in high grade abnormal cytologies are comparable considering the 11-35% rates of overtreatment of cervical biopsy under colposcopy followed by LEEP if the biopsy shows CIN 2+ [16, 17] . In addition, our findings are compatible with the recommendation of American Society for Colposcopy and Cervical Pathology, which states that it is acceptable to treat women with HGSIL cytology according to S & T, except those who are pregnant or aged 21-24 years [18] . In the meantime, considering the recommendation of the British Society for Colposcopy and Cervical Pathology, which states that overtreatment rate should be under 10%, S & T may be abandoned for low grade cytology [19] . According to the results of this present study, S & T does not make sense for patients with minimal abnormal cytology because of high overtreatment rate, but it is logical in the case of HSIL cytology.
There are some factors that affect the overtreatment rate of S & T protocol. For example, Bosgraaf et al. [20] demonstrated that women aged 40 years or more are more likely to be over-treated. Additionally, Kim YJ et al. [21] found that ASCUS and LSIL cytology are associated with higher rates of overtreatment in patients who undergo S & T. In our study, overtreatment was seen in only 6% of patients with glandular involvement. Also, in the advanced age group, overtreatment was much higher compared to the other group (< 45 years of age) in the study. The main reason for this is physicians prefer S & T rather than the three-step treatment for advanced age patients due to insufficient colposcopy results. Thus, postmenopausal patients should be selected more carefully for S & T. As glandular involvement can be determined at final pathology, it cannot be used for selection of patients for S & T.
Positive surgical margin following LEEP has been shown to be associated with relapse or progression of the disease [10] . A meta-analysis of 35.100 patients with any grade of CIN or cervical cancer demonstrated a 23% rate of positive surgical margin following conization [22] . Age more than 50 years, ECC positivity, gravidity > 2, high risk HPV load, and parity > 4 were demonstrated as significant factors for incomplete excision [23] . In our series, 22.3% of patients who had undergone LEEP for S & T had positive surgical margin. Our study demonstrated that the rate of surgical margin positivity gradually increases with the degree of abnormality in the cervical smear. While almost 12% of patients with minimal cytological abnormality had positive surgical margin after LEEP, the ratio was 40% for patients with HSIL. Similarly, ECC positivity increased with the severity of abnormal cytology. Twenty percent of patients with HSIL cytology had ECC positivity. In addition, we showed that glandular involvement increases the risk of surgical margin positivity as well as higher grade of abnormality. Consistent with our results, Ayhan et al. found that CIN 2+ on final pathology is associated with surgical margin positivity [24] . They also showed that the need for multiple sweeps during LEEP was the most important predictor of disease persistence [24] . We know that LEEP is associated with higher rates of positive surgical margin in lesions involving more than two-third of the cervix compared to cold-knife conization [25] . As an indicator of number of sweeps, the number of fragments of LEEP was not associated with surgical margin positivity in our study. One possible explanation for different results among both studies may be that a 15-20 mm round loop electrode was used in their study, while we used a 15 to 25 mm round loop according to cervical dimension. From our point of view, use of larger loops or cold-knife excision may be helpful to provide clear surgical margins.
In the present study, 179 of 629 patients with CIN I or higher in final pathology had surgical margin positivity (28.4%). In our clinic, re-LEEP is offered to patients with positive surgical margin or ECC. Regular follow-up for each six month period in the first year and then annually are performed for patients who have undergone LEEP. Even though 17% rate of recurrence was reported in patients with negative surgical margin after LEEP was performed, only 4% of our patients with no surgical margin involvement recurred within 31 months' follow-up [3] . This low recurrence rate may be related to the short follow-up period.
The major strengths of our study are the large number of patients and the fact that the same gynecopathologists evaluated the LEEP specimens. The main limitations are its retrospective design and that Pap smears were evaluated by different pathologists within different pathology laboratories. These limitations may explain the high rate of cancer in ASCUS cytology.
In conclusion, our findings suggest that the see and treat strategy can be used in patients with high grade cytologic anomaly with an acceptable overtreatment rate, regardless of age. Patients with low grade cytologic abnormalities should be counselled about high rates of overtreatment. S & T may be beneficial in those who are prone to dropout from treatment, especially in patients less than 45 years of age. In addition, bigger pieces of specimens may need to be removed during LEEP in patients who have suspicious images of higher grade abnormalities on colposcopy to reduce surgical margin or ECC positivity. Given the high rate of ECC positivity in patients with HSIL cytology, we suggest performing ECC on every patient with HSIL during LEEP.
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